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(57)Abstract: 

PROBLEM TO BE SOLVED: To remove mist and odors 
leaking from a scatter preventive cup to prevent the 
contamination of wafers both inside and outside a wafer 
processing apparatus, while taking measures for safety 
and hygiene. 

SOLUTION: A rotary wafer processing apparatus 
comprises a rotational drive 1 for rotating a wafer W; a 
nozzle 5 for emitting liquid photoresist; a cup 10 that 
surrounds the wafer W to prevent photoresist from 
scattering; and a housing 20 that encloses all the 
foregoing members, allows a downflow DF within it and 
includes an exhaust 30 for discharging the cup 10. The 
housing 20 is provided with another exhaust 50 for 
discharging the downflow DF, and the exhaust 50 is 
communicating with an automatic damper 51b for 
exhaust control. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The revolution driving means which holds a substrate and carries out revolution 
actuation A processing liquid supply means to supply processing liquid to said substrate The 
outer container which is having the exhaust port in a cup which consists of a bonnet and the 
upper part possible [ a free passage of the air current (downflow) which goes to a lower part ] in 
the scattering prevention cup which encloses the perimeter of said substrate and prevents 
scattering of processing liquid, said revolution driving means, said processing liquid supply means, 
and said scattering prevention cup, and exhausts the inside of said scattering prevention cup 
formed It is the rotating type substrate processor equipped with the above, and said outer 
container is characterized by forming the exhaust port outside a cup which exhausts the 
downflow around said scattering prevention cup. 

[Claim 2] The rotating type substrate processor characterized by making free passage 
connection of an exhaust air flow control means to adjust the exhaust air flow rate which lets 
the exhaust port outside said cup pass in a rotating type substrate processor according to claim 
1. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which exhausts Myst which starts 
the equipment which supplies processing liquid, such as photoresist liquid, a rinse, a developer, 
and a penetrant remover, and performs predetermined processing to substrates, such as a semi- 
conductor wafer, a glass substrate for photo masks, a glass substrate for liquid crystal displays, 
and a substrate for optical disks, especially is generated with processing, and an odor. 
[0002] 

[Description of the Prior Art] As this conventional kind of a rotating type substrate processor, 
with for example, the revolution actuator which holds the substrate which is the object of 
processing and does revolution actuation The processing liquid supply nozzle which supplies the 
photoresist liquid which is processing liquid to the substrate, The scattering prevention cup 
which encloses the perimeter of a substrate and prevents scattering of photoresist liquid, Said 
each part is constituted from a bonnet and the upper part possible [ a free passage of the air 
current (downflow) which goes to a lower part ], and a rotating type substrate coater (called a 
spin coater) equipped with the outer container which had the exhaust port in a cup which 
exhausts the inside of a scattering prevention cup formed is mentioned. 
[0003] The configuration of such equipment is explained below with reference to drawing of 
longitudinal section of drawing 5 showing the important section. A sign 1 is a revolution actuator 
containing the spin chuck by which revolution actuation is carried out with an electric motor 
which does revolution actuation of the supported substrate W among drawing. The processing 
liquid supply nozzle 5 for supplying photoresist liquid to Substrate W is located in the upper part 
near the center of rotation of Substrate W. The perimeter of Substrate W is enclosed from the 
scattering prevention cup 10 for preventing scattering of photoresist liquid. Effluent opening 10a 
for collecting the photoresist liquid which dispersed around, and exhaust-port 10b for exhausting 
the air current which flows from the upper part and flows down the periphery of Substrate W are 
formed in the pars basilaris ossis occipitalis of this scattering prevention cup 10. Moreover, the 
revolution actuator 1, the processing liquid supply nozzle 5, and the scattering prevention cup 10 
are covered with the outer container 20 which has the pure air current (a downflow is called 
hereafter) DF which goes to a lower part from the upper part. This outer container 20 is having 
the exhaust port 30 in a cup by which free passage connection was made formed in exhaust- 
port 10b of the scattering prevention cup 10, in order to put and exhaust what photoresist liquid 
dispersed and became fog-like (Myst is called hereafter), and particle in the air current which 
flows down the periphery of Substrate W. It connects with the exhaust air pump which is one of 
the utilities currently installed in the clean room, and the exhaust port 30 in this cup is 
exhausted by the regular predetermined flow rate. 

[0004] The pars basilaris ossis occipitalis of an outer container 20 is constituted by punching 
plate 20a in which many stomata were formed so that the downflow DF which flows down from 
the upper part may put the particle which floats to the outer container 20 interior and may be 
discharged. Moreover, although the perimeter lateral portion of an outer container 20 is enclosed 
by frame-side-cover 20b, since it is constituted possible [ closing motion ] mainly for the 
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maintenance, it has many clearances. Moreover, under the scattering prevention cup 10, it 
prevents that various kinds of components fall at the pars basilaris ossis occipitalis in the case 
of a maintenance, or the plate 100 for making it each component part which has an outer 
container 20 caudad not appear is arranged. 

[0005] With the equipment constituted, thus, the photoresist liquid which dispersed around 
Substrate W by supply of photoresist liquid The odor resulting from Myst which it was collected 
through effluent opening 10a as a continuous-line arrow head showed all over drawing, and was 
dispersed and produced around Substrate W, the organic solvent contained in photoresist liquid, 
or an alkali component As the continuous-line arrow head in the scattering prevention cup 10 
shows, it is exhausted from the exhaust port 30 in a cup through exhaust-port 1 0b. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional example 
which has such a configuration, there are the following problems. A part of Myst mentioned 
above and odor by namely, the air current generated mainly with revolution actuation of 
Substrate W and the downflow DF flowing down Reverse creeps up the wall of the scattering 
prevention cup 10 from exhaust-port 10b to exhaust air like the dotted-line arrow head shown 
with the sign A in drawing. Since it flows into the equipment exterior through the clearance 
between frame-side-cover 10b as it begins to leak out of the scattering prevention cup 10 and 
Downflow DF extrudes, there is a trouble of doing an adverse effect or causing an insurance 
sanitary problem to other substrates near [ this ] equipment, especially the adverse effect to the 
above-mentioned substrate be effect to high sensitivity photoresist coats , such as the so- 
called chemistry magnification resist , adopt as micro processing of the latest semi-conductor 
process progress , and after the substrate which had the high sensitivity photoresist coat form 
have a predetermined pattern specifically expose by exposure processing , when a high 
sensitivity photoresist coat touch the odor containing an organic solvent or an alkali component , 
it be that sensibility deteriorate substantially . Moreover, producing a device defect as effect of 
others, when Myst and particle adhere to a substrate is mentioned. 

[0007] Moreover, although it is in the joint of effluent opening 10a and exhaust-port 10b if the 
clearance is prepared in consideration of the workability at the time of detaching and attaching in 
order to mainly wash the scattering prevention cup 10 and bellows-like covering attaches in 
these clearances, an odor and Myst begin (dotted-line arrow head shown with Sign B all over 
drawing) to leak from these clearances. It leaks, and as the odor and Myst which came out are 
too extruded by Downflow DF, they flow into the equipment exterior through the clearance 
between punching plate 20a or frame-side-cover 20b, and they cause the same problem as the 
above. Moreover, it leaks, and without flowing into the equipment exterior, it circulates through a 
part of odor or Myst out of which it came so that it may absorb near the real — face center of 
rotation of the substrate W which revolution actuation is carried out and serves as negative 
pressure, and it adheres to the rear face and front face of Substrate W under processing. The 
problem of this polluting the substrate W under processing and causing a device defect is also 
produced. 

[0008] In addition, although increasing the exhaust air flow rate of the exhaust port 30 in a cup is 
easily considered in order to prevent leakage of above-mentioned Myst or an odor, this cannot 
be performed for the following reasons. Namely, although the photoresist liquid supplied to 
Substrate W is formed in the coat of predetermined thickness of a high-speed revolution If the 
exhaust air flow rate of exhaust-port 10b in the scattering prevention cup 10 is made [ many ] in 
that case The flow rate of the air current which flows down the periphery of Substrate W 
according to the air current produced with this exhaust air increases, and a difference arises in 
the thickness of the increase of the volatilization rate of an organic solvent or an alkali 
component consequently near the core of Substrate W, and the periphery section which are 
contained in photoresist liquid. Therefore, with the latest equipment, there is an inclination which 
weakens the exhaust air flow rate in the scattering prevention cup 10. Consequently, it is actual 
that the problem resulting from leakage of a Myst and an odor (signs A and B in drawing) which 
were mentioned above has arisen notably. 

[0009] This invention is made in view of such a situation, and it aims at offering the rotating type 
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substrate processor which can prevent the substrate contamination inside equipment, and 
substrate contamination of the equipment exterior while it can avoid an insurance sanitary 
problem by exhausting Myst and the odor which were revealed out of the scattering prevention 
cup. 
[0010] 

[Means for Solving the Problem] This invention takes the following configurations, in order to 
attain such an object. Namely, a rotating type substrate processor according to claim 1 The 
revolution driving means which holds a substrate and carries out revolution actuation, and a 
processing liquid supply means to supply processing liquid to said substrate, The scattering 
prevention cup which encloses the perimeter of said substrate and prevents scattering of 
processing liquid, The outer container which is having the exhaust port in a cup which consists 
of a bonnet and the upper part possible [ a free passage of the air current (downflow) which 
goes to a lower part ] in said revolution driving means, said processing liquid supply means, and 
said scattering prevention cup, and exhausts the inside of said scattering prevention cup formed, 
In a preparation ******** substrate processor, said outer container is characterized by forming 
the exhaust port outside a cup which exhausts the downflow around said scattering prevention 
cup. 

[001 1] Moreover, a rotating type substrate processor according to claim 2 is characterized by 
making free passage connection of an exhaust air flow control means to adjust the exhaust air 
flow rate which lets the exhaust port outside said cup pass. 
[0012] 

[Function] The operation of invention according to claim 1 is as follows. If processing liquid is 
supplied through a processing liquid supply means to the substrate which is rotating by the 
revolution driving means, processing liquid will disperse around a substrate. When processing 
liquid collides with the wall of a scattering prevention cup, while Myst arises and floating in a cup 
at this time, that component, for example, an organic solvent and an alkali component, serves as 
an odor, and it piles up in a cup. Myst which floats or piles up in a cup, and an odor are 
discharged through the exhaust port in a cup formed in the outer container. Although it reveals 
to the exterior of a scattering prevention cup, ********** Myst, such as a joint, and the odor of 
Myst which was not discharged, an odor, or piping flow down the inside of an outer container by 
the downflow with the particle which floats the inside of an outer container, and are exhausted 
through the exhaust port outside a cup which exhausts the perimeter of a scattering prevention 
cup. Therefore, since Myst, the internal odor, and internal particle of an outer container are 
altogether exhausted through the exhaust port in a cup, or the exhaust port outside a cup, while 
they can prevent those circulation inside equipment, they can be prevented from revealing them 
out of an outer container. 

[0013] Moreover, the operation of invention according to claim 2 is as follows. Namely, although 
Myst which piles up in a scattering prevention cup, an odor, and particle are exhausted through 
the exhaust port in a cup with the downflow of an outer container and what leaked and came out 
of the cup is exhausted from the exhaust port outside a cup When there are too many exhaust 
air flow rates of the exhaust port outside a cup, Myst, an odor, and particle will flow backwards 
and suck out of the inside of a cup, and when there are too few exhaust air flow rates of the 
exhaust port outside a cup, Myst which leaked and came out out of the cup will pile up in an 
outer container. Then, Myst which leaked and came out out of the cup can be adjusted to the 
exhaust air flow rate which can be exhausted certainly, without Myst etc. piling up in an outer 
container, without sucking out Myst in a cup etc. based on the relation between the flow rate of 
the downflow of an outer container, and the exhaust air flow rate of the exhaust port in a cup by 
adjusting the exhaust air flow rate of the exhaust port outside a cup through an exhaust air flow 
control means. 
[0014] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with 
reference to a drawing. Drawing 1 is drawing of longitudinal section showing the outline 
configuration of the rotating type substrate coater which is an example of the rotating type 
substrate processor of this invention. 
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[0015] Sign 1a is a spin chuck which supports almost horizontally the substrate W (for example, 
semi-conductor wafer) which is the object of processing among drawing. Interlocking connection 
of this spin-chuck 1 a is carried out through the revolving shaft in that pars basilaris ossis 
occipitalis at electric motor 1b. Electric motor 1b is in the condition contained by housing, and is 
being fixed to the pars basilaris ossis occipitalis of the outer container mentioned later. Such 
spin-chuck 1a and electric motor 1b constitute the revolution actuator 1 equivalent to the 
revolution driving means in this invention. 

[0016] The processing liquid supply nozzle 5 for supplying the photoresist liquid which is 
processing liquid is arranged, and it is prepared above spin-chuck 1a so that the point turned 
caudad may be located near a center of rotation. The cantilevered suspension of the splash of 
that end face section of this processing liquid supply nozzle 5 is made free by the splash support 
device which is not illustrated, and it is constituted possible [ rise and fall ] by the elevator style 
which is not illustrated in each location while that point is moved covering the position in 
readiness from which it separated from the upper part of Substrate W, and the illustrated 
regurgitation location. In addition, the processing liquid supply nozzle 5 is equivalent to the 
processing liquid supply means in this invention. 

[0017] The perimeter of Substrate W is enclosed from the scattering prevention cup 10 for 
preventing that photoresist liquid disperses. The scattering prevention cup 10 consists of a cup 
7 when it has the inclined plane to which it shows caudad the photoresist liquid which disperses 
around from opening for conveying Substrate W, and the periphery section of Substrate W, a 
straightening vane 8 of the plane view circle configuration for rectifying the air current flowing 
down, and a bottom cup 9 for collecting effluents. The straightening vane 8 is inserted in the 
inner circumference section of the bottom cup 9, and the peripheral face of the soffit is inserted 
in the top cup 7 by the inner skin of the bottom cup 9. The bottom cup 9 has a ring-like effluent 
zone at the pars basilaris ossis occipitalis, and is having effluent opening 10a for collecting the 
photoresist liquid which dispersed in the three places (only one place is shown by a diagram) 
formed. Moreover, inside the effluent zone, the exhaust air zone covered with the straightening 
vane 8 is formed, and exhaust-port 10b for exhausting the air current (Myst, and particle and an 
odor being included) which flows down the periphery of Substrate W to one place is formed. 
Moreover, in order to carry out washing clearance of Myst adhering to the photoresist liquid 
which turned to the periphery section rear face of Substrate W, or a rear face etc., the back- 
side-rinse nozzle 1 1 for turning and supplying a rinse to the rear-face periphery section of 
Substrate W is laid under the center-o^rotation side of a straightening vane 8. Interlocking 
connection of the lateral surface of the bottom cup 9 is carried out at the rod of an air cylinder 
1 2, and the scattering prevention cup 1 0 goes up and down to the revolution actuator 1 by 
making the rod of an air cylinder 12 expand and contract. In addition, you may make it make it go 
up and down the revolution actuator 1 to a cup 10 by considering the scattering prevention cup 
10 as immobilization. Moreover, the back-side-rinse nozzle 11 is equivalent to the processing 
liquid supply means in this invention like the processing liquid supply nozzle 5 mentioned above. 
[0018] Effluent opening 10a is the effluent piping ten a1. Free passage connection is made and it 
is the effluent piping ten a1. The soffit section is a drain tank ten a2. It is inserted. The 
photoresist liquid which flowed into effluent opening 10a is the effluent piping ten a1. It passes 
and is a drain tank ten a2. It is collected. Drain tank ten a2 Drain box ten a3 It is covered and is 
this drain box ten a3. Exhaust hole ten a4 for exhausting the odor produced from the collected 
photoresist liquid in the lower part It is formed. Exhaust hole ten a4 An exhaust air pump which 
is mentioned later is open for free passage (graphic display abbreviation). In addition, although 
desorption of the scattering prevention cup 10 is carried out for the objects, such as the 
washing, in consideration of the workability in that case, effluent opening 10a is loosely inserted 
in the effluent piping ten a1, and the clearance exists in these joints. In this clearance part, it is 
the bellows-like covering ten a5. It is attached and they are effluent opening 10a and the effluent 
piping ten a1. It is constituted so that the odor leakage produced from the photoresist liquid 
adhering to a wall may be controlled. 

[0019] Exhaust-port 10b is an exhaust pipe arrangement ten b1. Free passage connection is 
made. The exhaust pipe arrangement ten b1 is opened for free passage by the exhaust port 30 in 
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a cup formed in one side face of an outer container 20. Free passage connection of the exhaust 
port 30 in a cup is made through piping 31 at the exhaust air pump 32 which is one of the 
utilities of a clean room. In addition, exhaust-port 10b and an exhaust pipe arrangement ten b1 It 
is the bellows-like covering ten b2 by the reason mentioned above at the joint. It is attached. 
Two dampers are formed in piping 31 in serial. One of these is manual damper 31a which adjusts 
an opening with hand control and adjusts a flow rate, and another side is automatic damper 31b 
which can adjust an opening according to the signal from the outside. In addition, one manual 
damper 31a is beforehand set up so that an indispensable exhaust air flow rate can be obtained, 
and it is constituted so that an exhaust air flow rate becomes fixed by automatic damper 31b 
according to fluctuation of the exhaust air flow rate of the exhaust air pump 32 and it may be 
controlled. 

[0020] Each configuration section mentioned above is blockaded with the outer container 20. 
That is, the punching board is not used for the pars basilaris ossis occipitalis as the conventional 
example was suited. Moreover, although covering which is not illustrated and in which the closing 
motion for a maintenance is free is attached in a lateral portion, the clearance is closed by the 
sealant etc. so that it may decrease as much as possible, furthermore, the air current DF which 
flows down from the upper part so that it may mention later — efficient — resistance — in 
order to send caudad few, in the conventional example, the plate 100 (refer to drawing 5 ) 
currently arranged near the pars basilaris ossis occipitalis of the scattering prevention cup 10 is 
removed. The air-current extraction opening 41 which incorporates the air current by which 
temperature, humidity, air capacity, etc. were adjusted by the air-current controller 40 is formed 
in the up side face in this outer container 20. The air current is sent into the chamber 42 formed 
in the headroom in an outer container 20, and is supplied as a pure downflow DF through a filter 
43. In addition, the flow rate of this downflow DF is made to call a flow rate alpha for 
convenience. Moreover, in order to raise the lock out degree of an outer container 20, the 
conveyance opening 45 for taking out a substrate [ finishing / processing ] is opened [ an 
unsettled substrate is carried in or ] and closed by the shutter 46. That is, interlocking 
connection of the part by which crookedness formation was carried out at the shape of a 
character of L of a shutter 46 is carried out at the rod of an air cylinder 12. It drops a shutter 46 
and makes the conveyance opening 45 open while it drops the scattering prevention cup 10 to 
the revolution actuator 1 by shrinking that rod, in case this air cylinder 12 conveys a substrate 
all over drawing, as the two-dot chain line showed. While raising the scattering prevention cup 10 
by expanding the rod, a shutter 46 is raised and the closedown of the conveyance opening 45 is 
carried out. 

[0021] It is the side face of an outer container 20, and the exhaust port 50 outside a cup is 
formed down the exhaust pprt 30 in a cup. Free passage connection of the exhaust port 50 
outside a cup is made through piping 51 at the exhaust air pump 52 which is one of the utilities 
of a clean room. Two dampers are arranged in piping 51 in serial, one of these is manual damper 
51a which can adjust an opening by hand control, and another side is automatic damper 51b 
which can adjust an opening according to the signal from the outside. One manual damper 51a is 
constituted so that it may be controlled to become the setting-out exhaust air flow rate which 
an exhaust air flow rate mentions later according to a processing state, while it is beforehand set 
up so that an indispensable exhaust air flow rate can be obtained, and an exhaust air flow rate is 
uniformly controlled by automatic damper 51b according to fluctuation of the exhaust air flow 
rate of the exhaust air pump 52. In addition, automatic damper 51b is equivalent to the exhaust 
air flow control means in this invention. Moreover, the flow rate exhausted from the exhaust port 
30 in a cup mentioned above on account of explanation is made into the exhaust air flow rate 
beta in a cup, and the flow rate exhausted from the exhaust port 50 outside a cup is called the 
exhaust air-cup outside flow rate gamma. 

[0022] The fresh air intake 55 is formed under the conveyance opening 45 of an outer container 
20. This fresh air intake 55 permits only the inflow of the open air into an outer container 20, and 
check valve 55a is arranged so that runoff to the exterior out of an outer container 20 may be 
forbidden. Although it mentions later for details, this fresh air intake 55 has the function to 
compensate a part for that air current that ran short so that Myst etc. may flow backwards and 
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may not be sucked out of a cup 10, when the exhaust air-cup outside flow rate gamma of the 
exhaust port 50 outside a cup increases more than the difference of the flow rate alpha of 
Downflow DF, and the exhaust air flow rate beta in a cup of the exhaust port 30 in a cup. 
[0023] In addition, the control in connection with spreading processing of the revolving speed 
control of electric motor 1b of the revolution actuator 1, migration control of the processing 
liquid supply nozzle 5 and supply control, supply control of the rinse from the back-side-rinse 
nozzle 11, expanding control of the rod of an air cylinder 1 2, etc., The downflow control of the 
air-current controller 40 which adjusts Downflow DF to predetermined temperature, humidity, 
and a flow rate alpha and which is performed for accumulating, Generalization control is carried 
out by the control section 60 with exhaust air control of opening control of automatic damper 
51b for adjusting opening control of automatic damper 31b for adjusting the exhaust air flow rate 
beta in a cup, and the exhaust air-cup outside flow rate gamma. In addition, the control section 
60 builds in the memory which is not illustrated and performs processing based on the program 
(called a recipe) which shows the procedure equivalent to the timing diagram mentioned later 
memorized by this memory. Moreover, the setting-out exhaust air flow Q 1 of the exhaust air- 
cup outside flow rate gamma mentioned later and Q2 are beforehand set as a recipe. Therefore, 
according to a recipe, those values can be suitably set up now. 

[0024] Next, actuation of the equipment mentioned above is explained with reference to the 
timing diagram of drawing 2 and drawing 3 , and drawing 4 . In addition, a continuous-line arrow 
head shows the flow of an air current typically, and when the air current contains Myst, an odor, 
and particle, the dotted-line arrow head shows drawing 3 and drawing 4 . 
[0025] Drawing 2 is referred to. First, a substrate is conveyed in a time amount zero. While 
shrinking the rod of an air cylinder 12 and specifically dropping the scattering prevention cup 10, 
the conveyance opening 45 is made to open. The unsettled substrate supported by the 
conveyance arm which is not illustrated is received, and it is made to lay in spin-chuck 1a in this 
condition. If the conveyance arm which is not illustrated leaves the conveyance opening 45, while 
expanding the rod of an air cylinder 12 and raising the scattering prevention cup 12, a shutter 46 
is raised and the closedown of the conveyance opening 45 is carried out. An outer container 20 
will be blockaded by this. Furthermore, the splash support device and elevator style which are 
not illustrated are driven, and the processing liquid supply nozzle 5 is moved above near the 
center of rotation of Substrate W. This condition is in the condition shown in drawing 3 . In 
addition, in the usual condition, a control section 60 adjusts the opening of automatic damper 
51b so that it may become little exhaust air flow Q 1 as compared with the exhaust air-cup 
outside flow rate gamma within the fixed section to taking out of a processing substrate after 
the supply interruption of photoresist liquid which is explained below (Q2). 
[0026] The relation of each flow rate in this condition is controlled to become control 1, i.e., 
alpha-beta**Q, so that it may become alpha-beta**gamma. Therefore, as shown in drawing 3 , 
the downflow DF which flows in the scattering prevention cup 10 passes along exhaust-port 10b 
and the exhaust port 30 in a cup, and is exhausted with the exhaust air pump 32. On the other 
hand, the downflow DF which flows down a way outside the scattering prevention cup 10 
incorporates the particle generated from an air cylinder 12, electric motor 1b, etc., and is 
exhausted with the exhaust air pump 52 through the exhaust port 50 outside a cup. Moreover, 
effluent piping ten a1 Adhering photoresist liquid (it adheres at the time of the substrate 
processing before this explanation) and an adhering drain box ten a3 The odor produced from the 
photoresist liquid collected inside flows in with Downflow DF toward the exhaust port 50 outside 
a cup. 

[0027] And a control section 60 is time amount t1. It sets and supply of photoresist liquid is 
started to Substrate W through the processing liquid supply nozzle 5. Time amount t2 It sets, the 
revolution actuator 1 is controlled and it is time amount t3. A revolution is started so that the 
rotational frequency of Substrate W may turn into a rotational frequency R1. By this revolution 
actuation, the photoresist liquid currently supplied can be opened around Substrate W. time 
amount t1 from — time amount t3 after predetermined time Setting, a control section 60 
suspends supply of photoresist liquid. It is t2 the event of the rotational frequency of Substrate 
W beginning to rise towards a rotational frequency R1. The odor, Myst, etc. are delayed to some 
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extent, and it is begun to reveal them, although it sets, the photoresist liquid supplied to the 
substrate W front face disperses around and it begins to generate Myst and an odor out of the 
scattering prevention cup 10. Then, time amount t2 In the delayed time amount t3, the opening 
of automatic damper 51b is enlarged synchronizing with the signal of the supply interruption of 
photoresist liquid, and the exhaust air-cup outside flow rate gamma is adjusted to the bigger 
exhaust air flow Q 2 than this from Q1. this time amount t3 from — the time delay which an 
exhaust air flow rate increases gradually and is proportional to the volume of the [outer 
container 20 — setting — ] time amount t4 The exhaust air-cup outside flow rate gamma is set 
to Q2. The relation of each flow rate in this condition is controlled to become control 1, i.e., 
alpha-beta<Q, so that it may become alpha-beta<gamma. Therefore, although compensated 
[ come ] by absorbing an air current including Myst in the scattering prevention cup 10 etc., if 
the amount of [ which whose exhaust-air—cup outside flow rate gamma=Q 2 increased more than 
the flow rate which deducted the exhaust air flow rate beta in a cup from the flow rate alpha of 
Downflow DF, and ran short ] flow rate becomes such, Myst which should be exhausted through 
the exhaust port 30 in a cup will be sucked out besides a cup, and it will do an adverse effect. 
However, since the open air flows so that a part for a lack flow rate may be compensated from a 
fresh air intake 55 as shown in drawing 3 , the above adverse effects can be prevented. 
[0028] Therefore, so that the wall of the scattering prevention cup 10 top cup 7 may be crept 
up, or as Myst and the odor which were generated are extruded by Downflow DF, they are 
revealed out of the scattering prevention cup 10. It is caudad washed away by this Myst and 
odor that were revealed, and they are exhausted by Downflow DF through the exhaust port 50 
outside a cup. Moreover, the particle produced from moving part, such as an air cylinder 12, is 
put on the open air which flows from Downflow DF and a fresh air intake 55, and is similarly 
exhausted from the exhaust port 50 outside a cup. the bellows-like covering ten a5 and ten b2 
from — the odor and Myst to reveal are also exhausted certainly, without revealing to the 
equipment exterior similarly. [ moreover, ] Therefore, it can prevent that a device defect arises 
in the substrate W which the air current containing Myst or particle circulates through, and 
carries out adhesion contamination at the table rear face of Substrate W consequently which is 
processed with this equipment. Moreover, since an odor, Myst, and particle are not revealed to 
the equipment exterior, either, while being able to prevent an odor, Myst, etc. touching the 
substrate in the exterior of this equipment, for example, degrading the sensibility of the high 
sensitivity photoresist coat [ finishing / exposure ] of a chemistry magnification resist etc., 
contamination of the substrate of the equipment exterior can be prevented. 

[0029] Thus, while it has been in the condition that the exhaust air-cup outside flow rate gamma 
was made into flow Q 2, processing to Substrate W is performed as follows. 
[0030] Time amount t5 It sets and is time amount t6. A control section 60 controls the 
revolution actuator 1 so that the rotational frequency of Substrate W turns into a rotational 
frequency R3 at the event, this rotational frequency R3 — time amount t7 up to — the 
photoresist coat of predetermined thickness is formed in the front face of Substrate W by 
holding. Also in this engine speed R3, although surplus photoresist liquid disperses and Myst and 
an odor occur, as it mentioned above, they are exhausted certainly. 

[0031] Time amount t7 It sets and is time amount t8. It is made for the rotational frequency of 
Substrate W to be set to R1 . And time amount t9 Or a rinse is supplied from the back-side-rinse 
nozzle 1 1 between time amount t10, and washing clearance of unnecessary photoresist liquid 
and unnecessary Myst adhering to the rear face of Substrate W is carried out. Then, in time 
amount t11, a rotational frequency is raised so that a rotational frequency may be set to R2 
(lower more highly than a rotational frequency R1 than a rotational frequency R3) by time 
amount t12. By holding revolution actuation at this rotational frequency R2 to time amount t13, 
swing OFF dries Substrate W for the rinse supplied to the rear face of Substrate W. In addition, 
as the odor and Myst which are generated in the meantime were also mentioned above, they are 
certainly exhausted through the exhaust port 50 outside a cup. And it is made to synchronize 
with the signal and it is begun to return the exhaust air-cup outside flow rate gamma to the 
original flow Q 1 from flow Q 2, when a revolution stops (time amount t14) while lowering a 
rotational frequency so that a revolution may stop by time amount t14. That is, it is because 
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Myst or the odor by the rinse generated by the revolution swing end do not need to decrease, so 
that they can be certainly exhausted through the exhaust port 30 in a cup at the event (time 
amount t14), and it is not necessary to exhaust through the exhaust port 50 outside a cup any 
longer. 

[0032] In time amount t14, while beginning to decrease the exhaust air-cup outside flow rate 
gamma to flow Q 1, the substrate [ finishing / processing ] W is taken out arid a new substrate is 
carried in. Thus, the processing to one substrate W can be completed and it can process to a 
substrate one by one by repeating actuation which was mentioned above and performing it after 
time amount t14. Since it is made to exhaust by limiting the section which Myst etc. reveals 
rather than always performs the exhaust air from the exhaust port 50 outside a cup as 
mentioned above, while an insurance sanitary problem which was mentioned above is avoidable, 
in addition to the effectiveness that the substrate contamination inside equipment and substrate 
contamination of the equipment exterior can be prevented, the energy which exhaust air, cup 
outside takes can be saved. Although the utility of a clean room was used as exhaust air pumps 
32 and 52 with above example equipment, it is effective especially when the pump of dedication 
is arranged in this equipment. 

[0033] Thus, with the constituted equipment, since an odor, Myst, and particle are not revealed 
to the equipment exterior, either, an odor, Myst, etc. touch the substrate in the exterior of this 
equipment, and while being able to prevent degrading the sensibility of a high sensitivity 
photoresist coat [ finishing / exposure ], contamination of the substrate of the equipment 
exterior can be prevented. Therefore, in the process unit equipped with two or more processors, 
such as a rotating type substrate developer, a substrate thermal treatment equipment, and a 
substrate aligner, in one, since the rotating type substrate coater constituted in this way can 
prevent having an adverse effect on other equipments, it is suitable. 

[0034] In addition, as for the timing which sets up the timing which changes the exhaust air-cup 
outside flow rate gamma into flow Q 2 from flow Q 1 just before Myst, an odor, or particle occurs 
and revealing from a cup 10 etc. as mentioned above, and is returned to flow Q 1 from flow Q 2, 
it is most desirable to double with the timing [ Myst, an odor, or particle ] no longer generating. 
However, you may always set it as the exhaust air flow Q 2 until the processing to all substrates 
is completed from the event of the processing initiation switch of equipment being pushed by the 
operator and substrate conveyance being started, at i.e., the event of processing being started, 
without carrying out adjustable [ of for example the exhaust air-cup outside flow rate gamma ] 
when the timing is not in agreement on the relation of the control signal of equipment. Moreover, 
you may make it always set the exhaust air-cup outside flow rate gamma as flow Q 2 until it is 
turned off from the condition that the power source of equipment was turned on irrespective of 
the processing state as mentioned above. Moreover, ON of a power source / automatic damper 
51b which is not concerned off, but may always be made to perform exhaust air cup outside also 
in the condition that a power source is off, and adjusts an exhaust air flow rate in that case is 
unnecessary. 

[0035] in addition , the timing (time amount t3 and t14 ) of the setting out exhaust air flow Q 1 of 
the exhaust air - cup outside flow rate gamma , Q2 , and the switch of those be set up for every 
recipe beforehand memorize by memory , and can set up now a proper flow rate and timing 
according to the contents of processing (for example , the engine speed which have big effect on 
generating of Myst , time amount or the class of photoresist liquid to supply , etc. ) . 
[0036] Moreover, although the above-mentioned example took and explained to the example the 
rotating type substrate coater which applies photoresist liquid as processing liquid, it is clear to 
be able to replace with photoresist liquid and for it to be able to apply also to the equipment 
which applies the polyimide liquid used as an insulator layer or a surface protective coat and 
SOG (Spin On Glass) liquid. 

[0037] Moreover, although the above-mentioned example took and explained the rotating type 
substrate coater which applies processing liquid to the example, this invention is not limited to 
this equipment and can be applied to various rotating type substrate processors. For example, it 
is applicable to a rotating type substrate developer (called a spin developer), a rotating type 
substrate washing station (called a spin scrubber), etc. 
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[0038] 

[Effect of the Invention] Since Myst, the internal odor, and internal particle of an outer container 
are altogether exhausted through the exhaust port in a cup, or the exhaust port outside a cup, 
while they can prevent those circulation inside equipment, they can be prevented from revealing 
them out of an outer container according to invention according to claim 1 so that clearly from 
the above explanation. Therefore, while a problem insurance sanitary [ resulting from an odor 
leaking to the equipment exterior ] is avoidable, the substrate contamination inside equipment 
and substrate contamination of the equipment exterior can be prevented. 

[0039] Moreover, Myst which leaked and came out out of the cup can be adjusted to the exhaust 
air flow rate which can be exhausted certainly, without Myst etc. piling up in an outer container, 
without sucking out Myst in a cup etc. by adjusting the exhaust air flow rate of the exhaust port 
outside a cup through an exhaust air flow control means according to invention according to 
claim 2. Therefore, according to the content of processing, an exhaust air flow rate can be 
adjusted to the optimal exhaust air flow rate. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the technique which exhausts Myst which starts 
the equipment which supplies processing liquid, such as photoresist liquid, a rinse, a developer, 
and a penetrant remover, and performs predetermined processing to substrates, such as a semi- 
conductor wafer, a glass substrate for photo masks, a glass substrate for liquid crystal displays, 
and a substrate for optical disks, especially is generated with processing, and an odor. 
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precisely. 
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3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As this conventional kind of a rotating type substrate processor, 
with for example, the revolution actuator which holds the substrate which is the object of 
processing and does revolution actuation The processing liquid supply nozzle which supplies the 
photoresist liquid which is processing liquid to the substrate, The scattering prevention cup 
which encloses the perimeter of a substrate and prevents scattering of photoresist liquid, Said 
each part is constituted from a bonnet and the upper part possible [ a free passage of the air 
current (downflow) which goes to a lower part ], and a rotating type substrate coater (called a 
spin coater) equipped with the outer container which had the exhaust port in a cup which 
exhausts the inside of a scattering prevention cup formed is mentioned. 
[0003] The configuration of such equipment is explained below with reference to drawing of 
longitudinal section of drawing 5 showing the important section. A sign 1 is a revolution actuator 
containing the spin chuck by which revolution actuation is carried out with an electric motor 
which does revolution actuation of the supported substrate W among drawing. The processing 
liquid supply nozzle 5 for supplying photoresist liquid to Substrate W is located in the upper part 
near the center of rotation of Substrate W. The perimeter of Substrate W is enclosed from the 
scattering prevention cup 10 for preventing scattering of photoresist liquid. Effluent opening 10a 
for collecting the photoresist liquid which dispersed around, and exhaust-port 10b for exhausting 
the air current which flows from the upper part and flows down the periphery of Substrate W are 
formed in the pars basilaris ossis occipitalis of this scattering prevention cup 10. Moreover, the 
revolution actuator 1, the processing liquid supply nozzle 5, and the scattering prevention cup 10 
are covered with the outer container 20 which has the pure air current (a downflow is called 
hereafter) DF which goes to a lower part from the upper part. This outer container 20 is having 
the exhaust port 30 in a cup by which free passage connection was made formed in exhaust- 
port 10b of the scattering prevention cup 10, in order to put and exhaust what photoresist liquid 
dispersed and became fog-like (Myst is called hereafter), and particle in the air current which 
flows down the periphery of Substrate W. It connects with the exhaust air pump which is one of 
the utilities currently installed in the clean room, and the exhaust port 30 in this cup is 
exhausted by the regular predetermined flow rate. 

[0004] The pars basilaris ossis occipitalis of an outer container 20 is constituted by punching 
plate 20a in which many stomata were formed so that the downflow DF which flows down from 
the upper part may put the particle which floats to the outer container 20 interior and may be 
discharged. Moreover, although the perimeter lateral portion of an outer container 20 is enclosed 
by frame-side-cover 20b, since it is constituted possible [ closing motion ] mainly for the 
maintenance, it has many clearances. Moreover, under the scattering prevention cup 10, it 
prevents that various kinds of components fall at the pars basilaris ossis occipitalis in the case 
of a maintenance, or the plate 100 for making it each component part which has an outer 
container 20 caudad not appear is arranged. 

[0005] With the equipment constituted, thus, the photoresist liquid which dispersed around 
Substrate W by supply of photoresist liquid The odor resulting from Myst which it was collected 
through effluent opening 10a as a continuous-line arrow head showed all over drawing, and was 
dispersed and produced around Substrate W, the organic solvent contained in photoresist liquid, 
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or an alkali component As the continuous-line arrow head in the scattering prevention cup 10 
shows, it is exhausted from the exhaust port 30 in a cup through exhaust-port 1 0b. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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precisely. 
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3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] Since Myst, the internal odor, and internal particle of an outer container 
are altogether exhausted through the exhaust port in a cup, or the exhaust port outside a cup, 
while they can prevent those circulation inside equipment, they can be prevented from revealing 
them out of an outer container according to invention according to claim 1 so that clearly from 
the above explanation. Therefore, while a problem insurance sanitary [ resulting from an odor 
leaking to the equipment exterior ] is avoidable, the substrate contamination inside equipment 
and substrate contamination of the equipment exterior can be prevented. 

[0039] Moreover, Myst which leaked and came out out of the cup can be adjusted to the exhaust 
air flow rate which can be exhausted certainly, without Myst etc. piling up in an outer container, 
without sucking out Myst in a cup etc. by adjusting the exhaust air flow rate of the exhaust port 
outside a cup through an exhaust air flow control means according to invention according to 
claim 2. Therefore, according to the content of processing, an exhaust air flow rate can be 
adjusted to the optimal exhaust air flow rate. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional example 
which has such a configuration, there are the following problems. A part of Myst mentioned 
above and odor by namely, the air current generated mainly with revolution actuation of 
Substrate W and the downflow DF flowing down Reverse creeps up the wall of the scattering 
prevention cup 10 from exhaust-port 10b to exhaust air like the dotted-line arrow head shown 
with the sign A in drawing. Since it flows into the equipment exterior through the clearance 
between frame-side-cover 10b as it begins to leak out of the scattering prevention cup 10 and 
Downflow DF extrudes, there is a trouble of doing an adverse effect or causing an insurance 
sanitary problem to other substrates near [ this ] equipment, especially the adverse effect to the 
above-mentioned substrate be effect to high sensitivity photoresist coats , such as the so- 
called chemistry magnification resist , adopt as micro processing of the latest semi-conductor 
process progress , and after the substrate which had the high sensitivity photoresist coat form 
have a predetermined pattern specifically expose by exposure processing , when a high 
sensitivity photoresist coat touch the odor containing an organic solvent or an alkali component , 
it be that sensibility deteriorate substantially . Moreover, producing a device defect as effect of 
others, when Myst and particle adhere to a substrate is mentioned. 

[0007] Moreover, although it is in the joint of effluent opening 10a and exhaust-port 10b if the 
clearance is prepared in consideration of the workability at the time of detaching and attaching in 
order to mainly wash the scattering prevention cup 10 and bellows-like covering attaches in 
these clearances, an odor and Myst begin (dotted-line arrow head shown with Sign B all over 
drawing) to leak from these clearances. It leaks, and as the odor and Myst which came out are 
too extruded by Downflow DF, they flow into the equipment exterior through the clearance 
between punching plate 20a or frame-side-cover 20b, and they cause the same problem as the 
above. Moreover, it leaks, and without flowing into the equipment exterior, it circulates through a 
part of odor or Myst out of which it came so that it may absorb near the rear-face center of 
rotation of the substrate W which revolution actuation is carried out and serves as negative 
pressure, and it adheres to the rear face and front face of Substrate W under processing. The 
problem of this polluting the substrate W under processing and causing a device defect is also 
produced. 

[0008] In addition, although increasing the exhaust air flow rate of the exhaust port 30 in a cup is 
easily considered in order to prevent leakage of above-mentioned Myst or an odor, this cannot 
be performed for the following reasons. Namely, although the photoresist liquid supplied to 
Substrate W is formed in the coat of predetermined thickness of a high-speed revolution If the 
exhaust air flow rate of exhaust-port 10b in the scattering prevention cup 10 is made [ many ] in 
that case The flow rate of the air current which flows down the periphery of Substrate W 
according to the air current produced with this exhaust air increases, and a difference arises in 
the thickness of the increase of the volatilization rate of an organic solvent or an alkali 
component consequently near the core of Substrate W, and the periphery section which are 
contained in photoresist liquid. Therefore, with the latest equipment, there is an inclination which 
weakens the exhaust air flow rate in the scattering prevention cup 10. Consequently, it is actual 
that the problem resulting from leakage of a Myst and an odor (signs A and B in drawing) which 
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were mentioned above has arisen notably. 

[0009] This invention is made in view of such a situation, and it aims at offering the rotating type 
substrate processor which can prevent the substrate contamination inside equipment, and 
substrate contamination of the equipment exterior while it can avoid an insurance sanitary 
problem by exhausting Myst and the odor which were revealed out of the scattering prevention 
cup. 
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MEANS 



[Means for Solving the Problem] This invention takes the following configurations, in order to 
attain such an object. Namely, a rotating type substrate processor according to claim 1 The 
revolution driving means which holds a substrate and carries out revolution actuation, and a 
processing liquid supply means to supply processing liquid to said substrate, The scattering 
prevention cup which encloses the perimeter of said substrate and prevents scattering of 
processing liquid, The outer container which is having the exhaust port in a cup which consists 
of a bonnet and the upper part possible [ a free passage of the air current (downflow) which 
goes to a lower part ] in said revolution driving means, said processing liquid supply means, and 
said scattering prevention cup, and exhausts the inside of said scattering prevention cup formed, 
In a preparation ******** substrate processor, said outer container is characterized by forming 
the exhaust port outside a cup which exhausts the downflow around said scattering prevention 
cup. 

[001 1] Moreover, a rotating type substrate processor according to claim 2 is characterized by 
making free passage connection of an exhaust air flow control means to adjust the exhaust air 
flow rate which lets the exhaust port outside said cup pass. 
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OPERATION 

[Function] The operation of invention according to claim 1 is as follows. If processing liquid is 
supplied through a processing liquid supply means to the substrate which is rotating by the 
revolution driving means, processing liquid will disperse around a substrate. When processing 
liquid collides with the wall of a scattering prevention cup, while Myst arises and floating in a cup 
at this time, that component, for example, an organic solvent and an alkali component, serves as 
an odor, and it piles up in a cup. Myst which floats or piles up in a cup, and an odor are 
discharged through the exhaust port in a cup formed in the outer container. Although it reveals 
to the exterior of a scattering prevention cup, ********** Myst, such as a joint, and the odor of 
Myst which was not discharged, an odor, or piping flow down the inside of an outer container by 
the downflow with the particle which floats the inside of an outer container, and are exhausted 
through the exhaust port outside a cup which exhausts the perimeter of a scattering prevention 
cup. Therefore, since Myst, the internal odor, and internal particle of an outer container are 
altogether exhausted through the exhaust port in a cup, or the exhaust port outside a cup, while 
they can prevent those circulation inside equipment, they can be prevented from revealing them 
out of an outer container. 

[0013] Moreover, the operation of invention according to claim 2 is as follows. Namely, although 
Myst which piles up in a scattering prevention cup, an odor, and particle are exhausted through 
the exhaust port in a cup with the downflow of an outer container and what leaked and came out 
of the cup is exhausted from the exhaust port outside a cup When there are too many exhaust 
air flow rates of the exhaust port outside a cup, Myst, an odor, and particle will flow backwards 
and suck out of the inside of a cup, and when there are too few exhaust air flow rates of the 
exhaust port outside a cup, Myst which leaked and came out out of the cup will pile up in an 
outer container. Then, Myst which leaked and came out out of the cup can be adjusted to the 
exhaust air flow rate which can be exhausted certainly, without Myst etc. piling up in an outer 
container, without sucking out Myst in a cup etc. based on the relation between the flow rate of 
the downflow of an outer container, and the exhaust air flow rate of the exhaust port in a cup by 
adjusting the exhaust air flow rate of the exhaust port outside a cup through an exhaust air flow 
control means. 
[0014] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained with 
reference to a drawing. Drawing 1 is drawing of longitudinal section showing the outline 
configuration of the rotating type substrate coater which is an example of the rotating type 
substrate processor of this invention. 

[0015] Sign 1a is a spin chuck which supports almost horizontally the substrate W (for example, 
semi-conductor wafer) which is the object of processing among drawing. Interlocking connection 
of this spin-chuck 1a is carried out through the revolving shaft in that pars basilaris ossis 
occipitalis at electric motor 1b. Electric motor 1b is in the condition contained by housing, and is 
being fixed to the pars basilaris ossis occipitalis of the outer container mentioned later. Such 
spin-chuck 1a and electric motor 1b constitute the revolution actuator 1 equivalent to the 
revolution driving means in this invention. 

[0016] The processing liquid supply nozzle 5 for supplying the photoresist liquid which is 
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processing liquid is arranged, and it is prepared above spin-chuck 1a so that the point turned 
caudad may be located near a center of rotation. The cantilevered suspension of the splash of 
that end face section of this processing liquid supply nozzle 5 is made free by the splash support 
device which is not illustrated, and it is constituted possible [ rise and fall ] by the elevator style 
which is not illustrated in each location while that point is moved covering the position in 
readiness from which it separated from the upper part of Substrate W, and the illustrated 
regurgitation location. In addition, the processing liquid supply nozzle 5 is equivalent to the 
processing liquid supply means in this invention. 

[0017] The perimeter of Substrate W is enclosed from the scattering prevention cup 10 for 
preventing that photoresist liquid disperses. The scattering prevention cup 10 consists of a cup 
7 when it has the inclined plane to which it shows caudad the photoresist liquid which disperses 
around from opening for conveying Substrate W, and the periphery section of Substrate W, a 
straightening vane 8 of the plane view circle configuration for rectifying the air current flowing 
down, and a bottom cup 9 for collecting effluents. The straightening vane 8 is inserted in the 
inner circumference section of the bottom cup 9, and the peripheral face of the soffit is inserted 
in the top cup 7 by the inner skin of the bottom cup 9. The bottom cup 9 has a ring-like effluent 
zone at the pars basilaris ossis occipitalis, and is having effluent opening 10a for collecting the 
photoresist liquid which dispersed in the three places (only one place is shown by a diagram) 
formed. Moreover, inside the effluent zone, the exhaust air zone covered with the straightening 
vane 8 is formed, and exhaust-port 10b for exhausting the air current (Myst, and particle and an 
odor being included) which flows down the periphery of Substrate W to one place is formed. 
Moreover, in order to carry out washing clearance of Myst adhering to the photoresist liquid 
which turned to the periphery section rear face of Substrate W, or a rear face etc., the back- 
side-rinse nozzle 1 1 for turning and supplying a rinse to the rear-face periphery section of 
Substrate W is laid under the center—of-rotation side of a straightening vane 8. Interlocking 
connection of the lateral surface of the bottom cup 9 is carried out at the rod of an air cylinder 
12, and the scattering prevention cup 10 goes up and down to the revolution actuator 1 by 
making the rod of an air cylinder 12 expand and contract. In addition, you may make it make it go 
up and down the revolution actuator 1 to a cup 10 by considering the scattering prevention cup 
10 as immobilization. Moreover, the back-side-rinse nozzle 11 is equivalent to the processing 
liquid supply means in this invention like the processing liquid supply nozzle 5 mentioned above. 
[0018] Effluent opening 10a is the effluent piping ten a1. Free passage connection is made and it 
is the effluent piping ten a1. The soffit section is drain-tank 10 a<SUB>2. It is inserted. The 
photoresist liquid which flowed into effluent opening 10a is the effluent piping ten a1. It passes 
and is a drain tank ten a2. It is collected. Drain tank ten a2 Drain box ten a3 It is covered and is 
this drain box ten a3. Exhaust hole ten a4 for exhausting the odor produced from the collected 
photoresist liquid in the lower part It is formed. Exhaust hole ten a4 An exhaust air pump which 
is mentioned later is open for free passage (graphic display abbreviation). In addition, although 
desorption of the scattering prevention cup 10 is carried out for the objects, such as the 
washing, in consideration of the workability in that case, effluent opening 10a is loosely inserted 
in the effluent piping ten a1, and the clearance exists in these joints. In this clearance part, it is 
the bellows-like covering ten a5. It is attached and they are effluent opening 10a and the effluent 
piping ten a1. It is constituted so that the odor leakage produced from the photoresist liquid 
adhering to a wall may be controlled. 

[0019] Exhaust-port 10b is an exhaust pipe arrangement ten b1. Free passage connection is 
made. The exhaust pipe arrangement ten b1 is opened for free passage by the exhaust port 30 in 
a cup formed in one side face of an outer container 20. Free passage connection of the exhaust 
port 30 in a cup is made through piping 31 at the exhaust air pump 32 which is one of the 
utilities of a clean room. In addition, exhaust-port 10b and an exhaust pipe arrangement ten b1 It 
is the bellows-like covering ten b2 by the reason mentioned above at the joint. It is attached. 
Two dampers are formed in piping 31 in serial. One of these is manual damper 31a which adjusts 
an opening with hand control and adjusts a flow rate, and another side is automatic damper 31b 
which can adjust an opening according to the signal from the outside. In addition, one manual 
damper 31a is beforehand set up so that an indispensable exhaust air flow rate can be obtained, 
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and it is constituted so that an exhaust air flow rate becomes fixed by automatic damper 31b 
according to fluctuation of the exhaust air flow rate of the exhaust air pump 32 and it may be 
controlled. 

[0020] Each configuration section mentioned above is blockaded with the outer container 20. 
That is, the punching board is not used for the pars basilaris ossis occipitalis as the conventional 
example was suited. Moreover, although covering which is not illustrated and in which the closing 
motion for a maintenance is free is attached in a lateral portion, the clearance is closed by the 
sealant etc. so that it may decrease as much as possible, furthermore, the air current DF which 
flows down from the upper part so that it may mention later — efficient — resistance — in 
order to send caudad few, in the conventional example, the plate 100 (refer to drawing 5 ) 
currently arranged near the pars basilaris ossis occipitalis of the scattering prevention cup 10 is 
removed. The air-current extraction opening 41 which incorporates the air current by which 
temperature, humidity, air capacity, etc. were adjusted by the air-current controller 40 is formed 
in the up side face in this outer container 20. The air current is sent into the chamber 42 formed 
in the headroom in an outer container 20, and is supplied as a pure downflow DF through a filter 
43. In addition, the flow rate of this downflow DF is made to call a flow rate alpha for 
convenience. Moreover, in order to raise the lock out degree of an outer container 20, the 
conveyance opening 45 for taking out a substrate [ finishing / processing ] is opened [ an 
unsettled substrate is carried in or ] and closed by the shutter 46. That is, interlocking 
connection of the part by which crookedness formation was carried out at the shape of a 
character of L of a shutter 46 is carried out at the rod of an air cylinder 12. It drops a shutter 46 
and makes the conveyance opening 45 open while it drops the scattering prevention cup 10 to 
the revolution actuator 1 by shrinking that rod, in case this air cylinder 12 conveys a substrate 
all over drawing, as the two-dot chain line showed. While raising the scattering prevention cup 10 
by expanding the rod, a shutter 46 is raised and the closedown of the conveyance opening 45 is 
carried out. 

[0021] It is the side face of an outer container 20, and the exhaust port 50 outside a cup is 
formed down the exhaust port 30 in a cup. Free passage connection of the exhaust port 50 
outside a cup is made through piping 51 at the exhaust air pump 52 which is one of the utilities 
of a clean room. Two dampers are arranged in piping 51 in serial, one of these is manual damper 
51a which can adjust an opening by hand control, and another side is automatic damper 51b 
which can adjust an opening according to the signal from the outside. One manual damper 51a is 
constituted so that it may be controlled to become the setting-out exhaust air flow rate which 
an exhaust air flow rate mentions later according to a processing state, while it is beforehand set 
up so that an indispensable exhaust air flow rate can be obtained, and an exhaust air flow rate is 
uniformly controlled by automatic damper 51b according to fluctuation of the exhaust air flow 
rate of the exhaust air pump 52. In addition, automatic damper 51b is equivalent to the exhaust 
airflow control means in this invention. Moreover, the flow rate exhausted from the exhaust port 
30 in a cup mentioned above on account of explanation is made into the exhaust air flow rate 
beta in a cup, and the flow rate exhausted from the exhaust port 50 outside a cup is called the 
exhaust air-cup outside flow rate gamma. 

[0022] The fresh air intake 55 is formed under the conveyance opening 45 of an outer container 
20. This fresh air intake 55 permits only the inflow of the open air into an outer container 20, and 
check valve 55a is arranged so that runoff to the exterior out of an outer container 20 may be 
forbidden. Although it mentions later for details, this fresh air intake 55 has the function to 
compensate a part for that air current that ran short so that Myst etc. may flow backwards and 
may not be sucked out of a cup 10, when the exhaust air-cup outside flow rate gamma of the 
exhaust port 50 outside a cup increases more than the difference of the flow rate alpha of 
Downflow DF, and the exhaust air flow rate beta in a cup of the exhaust port 30 in a cup. 
[0023] In addition, the control in connection with spreading processing of the revolving speed 
control of electric motor 1b of the revolution actuator 1, migration control of the processing 
liquid supply nozzle 5 and supply control, supply control of the rinse from the back-side-rinse 
nozzle 11, expanding control of the rod of an air cylinder 12, etc., The downflow control of the 
air-current controller 40 which adjusts Downflow DF to predetermined temperature, humidity, 
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and a flow rate alpha and which is performed for accumulating, Generalization control is carried 
out by the control section 60 with exhaust air control of opening control of automatic damper 
51b for adjusting opening control of automatic damper 31b for adjusting the exhaust air flow rate 
beta in a cup, and the exhaust air-cup outside flow rate gamma. In addition, the control section 
60 builds in the memory which is not illustrated and performs processing based on the program 
(called a recipe) which shows the procedure equivalent to the timing diagram mentioned later 
memorized by this memory. Moreover, the setting-out exhaust air flow Q 1 of the exhaust air- 
cup outside flow rate gamma mentioned later and Q2 are beforehand set as a recipe. Therefore, 
according to a recipe, those values can be suitably set up now. 

[0024] Next, actuation of the equipment mentioned above is explained with reference to the 
timing diagram of drawing 2 and drawing 3 , and drawing 4 . In addition, a continuous-line arrow 
head shows the flow of an air current typically, and when the air current contains Myst, an odor, 
and particle, the dotted-line arrow head shows drawing 3 and drawing 4 . 
[0025] Draw ing 2 is referred to. First, a substrate is conveyed in a time amount zero. While 
shrinking the rod of an air cylinder 12 and specifically dropping the scattering prevention cup 10, 
the conveyance opening 45 is made to open. The unsettled substrate supported by the 
conveyance arm which is not illustrated is received, and it is made to lay in spin-chuck 1a in this 
condition. If the conveyance arm which is not illustrated leaves the conveyance opening 45, while 
expanding the rod of an air cylinder 12 and raising the scattering prevention cup 12, a shutter 46 
is raised and the closedown of the conveyance opening 45 is carried out. An outer container 20 
will be blockaded by this. Furthermore, the splash support device and elevator style which are 
not illustrated are driven, and the processing liquid supply nozzle 5 is moved above near the 
center of rotation of Substrate W. This condition is in the condition shown in drawing 3 . In 
addition, in the usual condition, a control section 60 adjusts the opening of automatic damper 
51b so that it may become little exhaust air flow Q 1 as compared with the exhaust air-cup 
outside flow rate gamma within the fixed section to taking out of a processing substrate after 
the supply interruption of photoresist liquid which is explained below (Q2). 
[0026] The relation of each flow rate in this condition is controlled to become control 1, i.e., 
alpha-beta**Q, so that it may become alpha-beta**gamma. Therefore, as shown in drawing 3 ,. 
the downflow DF which flows in the scattering prevention cup 10 passes along exhaust-port 10b 
and the exhaust port 30 in a cup, and is exhausted with the exhaust air pump 32. On the other 
hand, the downflow DF which flows down a way outside the scattering prevention cup 10 
incorporates the particle generated from an air cylinder 12, electric motor 1b, etc., and is 
exhausted with the exhaust air pump 52 through the exhaust port 50 outside a cup. Moreover, 
effluent piping ten a1 Adhering photoresist liquid (it adheres at the time of the substrate 
processing before this explanation) and an adhering drain box ten a3 The odor produced from the 
photoresist liquid collected inside flows in with Downflow DF toward the exhaust port 50 outside 
a cup. 

[0027] And a control section 60 is time amount t1. It sets and supply of photoresist liquid is 
started to Substrate W through the processing liquid supply nozzle 5. Time amount t2 It sets, the 
revolution actuator 1 is controlled and it is time amount t3. A revolution is started so that the 
rotational frequency of Substrate W may turn into a rotational frequency R1 . By this revolution 
actuation, the photoresist liquid currently supplied can be opened around Substrate W. time 
amount t1 from — time amount t3 after predetermined time Setting, a control section 60 
suspends supply of photoresist liquid. It is t2 the event of the rotational frequency of Substrate 
W beginning to rise towards a rotational frequency R1. The odor, Myst, etc. are delayed to some 
extent, and it is begun to reveal them, although it sets, the photoresist liquid supplied to the 
substrate W front face disperses around and it begins to generate Myst and an odor out of the 
scattering prevention cup 10. Then, time amount t2 In the delayed time amount t3, the opening 
of automatic damper 51b is enlarged synchronizing with the signal of the supply interruption of 
photoresist liquid, and the exhaust air-cup outside flow rate gamma is adjusted to the bigger 
exhaust air flow Q 2 than this from Q1. this time amount t3 from — the time delay which an 
exhaust air flow rate increases gradually and is proportional to the volume of the [outer 
container 20 — setting — ] time amount t4 The exhaust air-cup outside flow rate gamma is set 
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to Q2. The relation of each flow rate in this condition is controlled to become control 1, i.e., 
alpha-beta<Q, so that it may become alpha-beta<gamma. Therefore, although compensated 
[ come ] by absorbing an air current including Myst in the scattering prevention cup 10 etc., if 
the amount of [ which whose exhaust-aii^cup outside flow rate gamma=Q 2 increased more than 
the flow rate which deducted the exhaust air flow rate beta in a cup from the flow rate alpha of 
Downflow DF, and ran short] flow rate becomes such, Myst which should be exhausted through 
the exhaust port 30 in a cup will be sucked out besides a cup, and it will do an adverse effect. 
However, since the open air flows so that a part for a lack flow rate may be compensated from a 
fresh air intake 55 as shown in drawin g 3 , the above adverse effects can be prevented. 
[0028] Therefore, so that the wall of the scattering prevention cup 10 top cup 7 may be crept 
up, or as Myst and the odor which were generated are extruded by Downflow DF, they are 
revealed out of the scattering prevention cup 10. It is caudad washed away by this Myst and 
odor that were revealed, and they are exhausted by Downflow DF through the exhaust port 50 
outside a cup. Moreover, the particle produced from moving part, such as an air cylinder 1 2, is 
put on the open air which flows from Downflow DF and a fresh air intake 55, and is similarly 
exhausted from the exhaust port 50 outside a cup. the bellows-like covering ten a5 and ten b2 
from — the odor and Myst to reveal are also exhausted certainly, without revealing to the 
equipment exterior similarly. [ moreover, ] Therefore, it can prevent that a device defect arises 
in the substrate W which the air current containing Myst or particle circulates through, and 
carries out adhesion contamination at the table rear face of Substrate W consequently which is 
processed with this equipment. Moreover, since an odor, Myst, and particle are not revealed to 
the equipment exterior, either, while being able to prevent an odor, Myst, etc. touching the 
substrate in the exterior of this equipment, for example, degrading the sensibility of the high 
sensitivity photoresist coat [ finishing / exposure ] of a chemistry magnification resist etc., 
contamination of the substrate of the equipment exterior can be prevented. 

[0029] Thus, while it has been in the condition that the exhaust air-cup outside flow rate gamma 
was made into flow Q 2, processing to Substrate W is performed as follows. 
[0030] Time amount t5 It sets and is time amount t6. A control section 60 controls the 
revolution actuator 1 so that the rotational frequency of Substrate W turns into a rotational 
frequency R3 at the event, this rotational frequency R3 — time amount t7 up to — the 
photoresist coat of predetermined thickness is formed in the front face of Substrate W by 
holding. Also in this engine speed R3, although surplus photoresist liquid disperses and Myst and 
an odor occur, as it mentioned above, they are exhausted certainly. 

[0031] Time amount t7 It sets and is time amount t8. It is made for the rotational frequency of 
Substrate W to be set to R1. And time amount t9 Or a rinse is supplied from the back-side-rinse 
nozzle 11 between time amount t10, and washing clearance of unnecessary photoresist liquid 
and unnecessary Myst adhering to the rear face of Substrate W is carried out. Then, in time 
amount t1 1 , a rotational frequency is raised so that a rotational frequency may be set to R2 
(lower more highly than a rotational frequency R1 than a rotational frequency R3) by time 
amount t12. By holding revolution actuation at this rotational frequency R2 to time amount t13, 
swing OFF dries Substrate W for the rinse supplied to the rear face of Substrate W. In addition, 
as the odor and Myst which are generated in the meantime were also mentioned above, they are 
certainly exhausted through the exhaust port 50 outside a cup. And it is made to synchronize 
with the signal and it is begun to return the exhaust air-cup outside flow rate gamma to the 
original flow Q 1 from flow Q 2, when a revolution stops (time amount t14) while lowering a 
rotational frequency so that a revolution may stop by time amount t14. That is, it is because 
Myst or the odor by the rinse generated by the revolution swing end do not need to decrease, so 
that they can be certainly exhausted through the exhaust port 30 in a cup at the event (time 
amount t14), and it is not necessary to exhaust through the exhaust port 50 outside a cup any 
longer. 

[0032] In time amount t14, while beginning to decrease the exhaust air-cup outside flow rate 
gamma to flow Q 1, the substrate [ finishing / processing] W is taken out and a new substrate is 
carried in. Thus, the processing to one substrate W can be completed and it can process to a 
substrate one by one by repeating actuation which was mentioned above and performing it after 
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time amount t14. Since it is made to exhaust by limiting the section which Myst etc. reveals 
rather than always performs the exhaust air from the exhaust port 50 outside a cup as 
mentioned above, while an insurance sanitary problem which was mentioned above is avoidable, 
in addition to the effectiveness that the substrate contamination inside equipment and substrate 
contamination of the equipment exterior can be prevented, the energy which exhaust air, cup 
outside takes can be saved. Although the utility of a clean room was used as exhaust air pumps 
32 and 52 with above example equipment, it is effective especially when the pump of dedication 
is arranged in this equipment. 

[0033] Thus, with the constituted equipment, since an odor, Myst, and particle are not revealed 
to the equipment exterior, either, an odor, Myst, etc. touch the substrate in the exterior of this 
equipment, and while being able to prevent degrading the sensibility of a high sensitivity 
photoresist coat [ finishing / exposure ], contamination of the substrate of the equipment 
exterior can be prevented. Therefore, in the process unit equipped with two or more processors, 
such as a rotating type substrate developer, a substrate thermal treatment equipment, and a 
substrate aligner, in one, since the rotating type substrate coater constituted in this way can 
prevent having an adverse effect on other equipments, it is suitable. 

[0034] In addition, as for the timing which sets up the timing which changes the exhaust air-cup 
outside flow rate garnma into flow Q 2 from flow Q 1 just before Myst, an odor, or particle occurs 
and revealing from a cup 10 etc. as mentioned above, and is returned to flow Q 1 from flow Q 2, 
it is most desirable to double with the timing [ Myst, an odor, or particle ] no longer generating. 
However, you may always set it as the exhaust air flow Q 2 until the processing to all substrates 
is completed from the event of the processing initiation switch of equipment being pushed by the 
operator and substrate conveyance being started, at i.e., the event of processing being started, 
without carrying out adjustable [ of for example the exhaust aii^cup outside flow rate gamma ] 
when the timing is not in agreement on the relation of the control signal of equipment. Moreover, 
you may make it always set the exhaust air-cup outside flow rate gamma as flow Q 2 until it is 
turned off from the condition that the power source of equipment was turned on irrespective of 
the processing state as mentioned above. Moreover, ON of a power source / automatic damper 
51b which is not concerned off, but may always be made to perform exhaust air cup outside also 
in the condition that a power source is off, and adjusts an exhaust air flow rate in that case is 
unnecessary. 

[0035] in addition , the timing (time amount t3 and t14 ) of the setting out exhaust air flow Q 1 of 
the exhaust air - cup outside flow rate gamma , Q2 , and the switch of those be set up for every 
recipe beforehand memorize by memory , and can set up now a proper flow rate and timing 
according to the contents of processing (for example , the engine speed which have big effect on 
generating of Myst , time amount or the class of photoresist liquid to supply , etc. ) . 
[0036] Moreover, although the above-mentioned example took and explained to the example the 
rotating type substrate coater which applies photoresist liquid as processing liquid, it is clear to 
be able to replace with photoresist liquid and for it to be able to apply also to the equipment 
which applies the polyimide liquid used as an insulator layer or a surface protective coat and 
SOG (Spin On Glass) liquid. 

[0037] Moreover, although the above-mentioned example took and explained the rotating type 
substrate coater which applies processing liquid to the example, this invention is not limited to 
this equipment and can be applied to various rotating type substrate processors. For example, it 
is applicable to a rotating type substrate developer (called a spin developer), a rotating type 
substrate washing station (called a spin scrubber), etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the important section of the rotating 
type substrate coater concerning an example. 

[Drawing 2] It is the timing diagram which shows an example of operation. 

[ Drawin g 3] It is drawing with which explanation of operation is presented. 

[Drawing 4] It is drawing with which explanation of operation is presented. 

[Drawing 5] It is drawing of longitudinal section showing the important section of the rotating 

type substrate coater concerning the conventional example. 

[Description of Notations] 

I — Revolution Actuator (Revolution Driving Means) 
1a — Spin chuck 

1b — Electric motor 

5 — Processing Liquid Supply Nozzle (Processing Liquid Supply Means) 
10 — Scattering Prevention Cup 
10a — Effluent opening 
10b — Exhaust port 

I I — Back-Side-Rinse Nozzle (Processing Liquid Supply Means) 
20 — Outer Container 

30 — Exhaust Port in Cup 

50 — Exhaust Port outside Cup 

51b — Automatic damper (exhaust air flow control means) 
DF — Downflow 

alpha — Flow rate of a downflow 
beta — Exhaust air flow rate in a cup 
gamma — Exhaust air-cup outside flow rate 
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mSOTOSo COBWHSKWCtt, ifiBtR^- 1 0 a 

, jw»9«w6*itot, smn 1 o a -masses 1 o 
[0019] mmn iobtt, 8me« lob, tcaa 

SBIfcSftTOS. SERIES 1 0 b,lt JW»2 ocd- 

nnH«c*ssstifc* ^ ?wj*»p3 o tcaastiTi* 

S. 3 Ott, Et3 1tAl/C *y- 

20 »1-J*<Dzl-^j 9f-/©l or#>SgfSW<>:/3 2 

(casi«tt3nros. ft**, 1 o b igf^ss^ 
10 b, i.<D««fa«:B, Jbab*tfMKJ:gttKtt*7 
1 0 b, ^KOW^nn^, MS«3 ltCtt/ 2 

3 1 a-cabo, ffi^Ttti1-W^60m#CCj£(;rPBffi*l> 
BSoIttftailfy>^-3 1 br&So «c*J. — ^CD#tt 
y>/<-3 1 alt «ffiK£>S^SP^8MI«rf#6tiS<t 

30 «H«u6Dra»y>^-3 1 btcJ:0»5liSfi*5-S 

[00 20]±lUcS«», ^SS2 0CCj:^r 

H^O&o^>-f-^>xffl(DHBBeaE©*^ 

SJ: 5«c±**6j»Tr*«*D F*jWfi< ffiH^fe 
40 «Wifi€CHB!3*lTl»fc^U- h 1 00 (05#fi^) 
S£IH®SP4 0 cc <t 0 aft. Sftfe ^O'HS^cC i**si88S 3 

ntcmizmv&isiz,m&m.n4 i^^3tiros« 
ft^>7P-DFi Lr«^3nScfc^6c^r>ro 

So **5. C<D^>?P-DF(D?Sfi£, fl!S:±, SK 

so (DS«*»m-rs/cto<DaasiP8P4 5«, 



y>#i 20a ? FccastbSf63*vci>*. coxrs/ 

Wo? KftJRItSWSCiCCAO, ?Rt 
W*±*/*:/l 0tIKB*»lK:»OtTBS«i 
<bfcK, V+**-4 6*T*SttTa^HP4 5*B 

±»S#t«36HP4 5*BH±S1±4. 
[0 0 2 1 ] £f^3§2 OCDlPJM-e&o-C, # ? 
□ 3 0<DT*«Ctt. * yZfmmnb 0tfi&JSL2tiXl> 
*^>t»«D5 0tt, BtSltM/t, *y- 
>;U-A(D^-t-^ yfw©lor*£gfSW*>:/5 2 
«liiaWI»Stiri»*. 62^5 1KB, 2o0^>a- 

/t-5 1 b-C£>£ 0 —Ji<D^$)#>^-5 1 alt Sffi 

0 , Sf«#>^5 2CDSfS?SfiCDa!«6CCj£Dra«i^> 
^'-5 1 bfc<fc0 StcWaisnSiife 

gp^P3 0^6SMRS*i4««** v ^rt»«8»fi <t 

u #?:/*H*mP5 ofe&8m3ftS8tt£#7^ft 

[0 02 2] i1-a»2 0Oaa6HP4 5©T*«:tt. ^ 

P5 5B, ^SS2 Ort^CD^aoiKAO^Sr^SL, 
^^2 0rt^6J1-«^O«ttl**±t"4J:^fcaSih# 
5 5 a#KRS*lTC>S. C<OJ1-«aX0 AtiP5 5», 
iWffi£oi>Tttt8M*r&;^ W>7U-DFOiSia 

? ^«sp«p3 o <d# v yftnmffiMe t<omft& 
*)b*y ymmn 5 o <o n ? vmt fuss r < ft 

■o/cig^CC, #?:7'1 0^6^h^CTMlt^ 

[0 023] SCiBttaS 1 ©««Ke-* 1 b©@ 

;<^'J>^yX;H l*6©y>x«©&teiMffik * 
7^ 'J > # 1 2 <DO ? F(DfflfiS(lfflI«C 

^aCcHffir4^*CCff 9««Ha5W4 0©^^>7 

^>>rs- 3 1 b commmm. * ? ymmfamr 

tt, «BBi»6 0K:J:^r«ewws*i*J:5Ccaor^ 
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fQl, Q2«, ^AU^f-tcRESnSi^tC&o 

[0024]^, E2CD#-Y A^t-Ffc<t^03, 
10 §4?:MU, ±^L//cS5a©»^tCOCiTSlW*r 

S3fccfca f S4«:*5CirB, aifcogsn^Si 

[0 0 2 5]i2?:#lT^ ST, BmjKj£fc*Jl»r 

g^oM^^tf^o JcftWccB. xr^y>^i2 
On? F*iR«S-l*r, JRIMW±*y^l 0*T»S1± 
»£HP4 5«Htt3'&&. COttiT, 

20 asr-A3&s»asBBP4 5*>6iiHirsi, xTvy># 

1 2 On? F*fflfiS*r, ?RtM»±# ? :/ 1 2 *±» 
->t ^-4 6§±^ttMP 
4 5£H±3-e*. Ch(C J: 9*Hgg2 0 «fflg<*ft£ 

30 *?^»«saiT (Q2) £tt«UT4>ttc>#«i*« 
qi itt4<t9«:, a»^>^-5 i boras^saffi-r 

[0 0 2 6] COt«!BCC*$W-5S-SfE«ORI«», /S 

iccwapstirii*. b/cj&^r, 0 3«:^*r<i:^oc, 
?Rt»l»±^5r^i OrtccSSA-r^^^v^n-DFW, 
SP«P1 0 bfe^O^^^rtSPStPS 0 4Iot, »» 
#>^3 2«:J:i3»*Sti*. ^t5(K±^? 

40 xr^>y>yi 2^m»^:-^l bSri^6lffi1"4^ 

?^gpmP5 0 ^a^TSP 
»#>^5 2CCJ:DSf»S*i*. gP^ffi 
§10 a, CCf*»l/Tl^7* F U^XhiK (COBiW 
«MOSS«iSB$CC##) ^ F U * 7, 1 0 a s 

[0 02 7]f It, ffi{DS|S6 0». Ml, CC*5C» 



9 

l *mw LXf^ja 1 3 ccr S«w©lsl(Btt^@lg»R l 

wit, ^6W3e«m«o«FiHt, ccfc^r, 

mcmWtLX 1 b©g§g£A#< U * 

2tct^*r^>o counts *>e> % ffc*icstttsfc*#iB 

«J8CC*jWS*ia«©B!l««. a-<8<T«fc«c*«fc5K: 
MfR, a-<3<Q 1 ittSi^JcSJISIStirii 

£ 0 Ufc^ot. jTCr>7n-DF©ijtta3&s6*y^' 

[0 0 2 8] Ltctf->X. £&Ltc*X h M 

*/c, xT^'J >#1 2tt£©nJttasrt>6£dfcrC' 
-f* aVMX. ^>7d-DF^ *f-«»?)A*iP5 
5^6iSAT€>^-Mtc^6nr. h«k: 
□ 5 0*>6»«3*i*. ttlMfc&'t-lOa, , 

10 b, ^6«i!lf4*a<»5^hfes H«K:ilBJfSB 

fcmm-&c£i3:<mmtc%m2tiz><> vtc^^x: $ 

fiwccf*^ -r x^ffi#£G £ c £ 4I95±-r 6 c <fc #r * 
ffi&<mmi£.y * v u^x hsu«©]Btt*#{bs*sc 

[0 029] CCDcfc 5 » ^SPaaair ***«Q 2 
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i o o 3 o ] mm t , da$^x , rsh t , ©«f*ts« 
eiBsmi«:iHfirr^. c©ia(E»R3*B9i«it7 
hu^FWW^n^ co@(aaR3Cc*j^r 
S ±a u J: .5 «: b r * <i 6 ttflBlcc 3 

io ti2>o 

[0 03 1 ] Wt, tCbl>T % ma 1 8 icxmrnro 

or, ismtt.KmwKjWRa (m^Ri<*:0iS< 

CO0te^R2rCDIllSlgtt4B#r^t a3 ^'C^FT 

0£/rLTf4^cgfm£ft£o -eur, B#r^t 14 ccru 

iLLfcB&S («FBt 14 ) CC*t»T. ^Ofi-^CCEDHSI* 
^ ^Sf«««T *i*«Q 2 ^e>7cO«SQ 1 ^CS 

KJ:^xh^at *©«*j£ («FHt 14 ) fctel* 

5i> u . «> ^-^^ ^ ^jwmip 5 o zftvxnm? Zt&m 
30 jjfti^S'Cis. 

[0 0 3 2 ] BSHt^CCfelvt, *y^Sf«»«T* 
aMtQlCC»3>3-l±>6«>4<!:ifeCC % «ffliarO»«W* 
ffiW ur«rfctt«K*Jft\T*. CCD J: 9 cc LX I ft<D 

<fc 9 ttttft «:» «3 X Uf 9 C <b ^ J: o ra^cccXCccM 

W»«P 5 0 *6©»fttJWfT 5 ©r ttfc < . 
tt ffaWHI-r ^> KPel 4 fSS 0 T»»*ff 9 J; 9 Cc U X ^ 

[0 03 3] CCDct 9 CC««Sh«R«t?tt, ^g^SP 

(D^®cD^gpcc^€>s«cc^^sx h&ijwunr; 
so mytm<DMig&.y * v mwDwetsefbs** 
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omm*Wj±ir2>c£&-c%2>o c<D£5 

[0 034] ±^l//cJ: 5 Cc# ^ ^SEStiSHr 
*i*«Ql3&>6fi!E«Q2«:aiLS^-f 

©MAUL -ai/^l^^^TO, «*.tf. 

r £ oJ^T £ C i ft < , KKD&anttx 
» ^as*^ #cc J: 0 AT 3 ftT&HftgtfMttS ft 

3ft3£r©IHtt, W**»^*WBW1«T*WIQ2 
Ql. Q2*^fctf*<DW>3»*©*^ (B*B 

SffifiWBIi Lr#JfflSti*# »J A 5 F»rt>S0G(Sp1n o 
n Class)»*Jfc«r*«BCCfejBffloIl»'C**Ci:»l8 

[0037] iKoiaswrw:, 40 
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[0038] 

?>©»H*l»±-rSC4^r*4ii*>CC, *ft6*s^ 
[0 0 3 9 ] £fc, »*3S2«:E*©»?accJ:fttf, Sf 

* ^rt^6iiftm/c ^ x h«*i««c»«-r*c <t#r 

[an 4 HK^i^«iai©K»**r 

[02] »ft©-«** , i-*-fA^ + -hr**. 

[03] ttfNDIMKft-rSIBrftS. 
[04] ttfPOItt98CC«r4Ht?*S. 
[0 5] «5|EM(cft4SIE3ai«^»OSffi«mT 
IHKffilBT**. 

1 mimwai (BKim^fi) 
ib - mm*-* 

10 - mm±*v? 

1 0 a - mmn 

1 0 b - #»□ 

11 - * *y > * -/ (Aommft^R) 
20 - wss 

30 - *tr^rtspan 
50 - *^^»««p 
sib - @s&y>^- mfm&M&^m 

D p ... W>7P- 
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